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PROGRESS REPORT ( 7 )  CONCERNING SHORT COLUMN 

The performance of t h e  s h o r t  column has  been t e s t e d  without  t h e  epoxy 

ou te r  p r o f i l a t i o n ,  as t h a t  t h e  column i s  now "single-wal led."  

condi t ions  of t h e  power equipment t h e  spark ing  r a t e  i s  around lO/hour. 

i s  p o s s i b l e  t h a t  t h e  g r a d i e n t  near t h e  corona r i n g s  (13 kV/cm) i s  t o o  h i g h ;  

t h e  second column (now under c o n s t r u c t i o n )  has ,  t h e r e f o r e ,  modified ou te r  

r i n g s  t o  lower t h e  g rad ien t  of each s e c t i o n  t o  10 k V / c m ;  t h e  spark  gaps w i l  

t hen  be t h e  l i m i t i n g  g rad ien t  of  10.6 kV/cm; corona r i n g s  can be added, i f  

necessary.  

With r e g u l a r  

It 

Though t h e  second s h o r t  column w i l l  be b u i l t  wi th  t h e  very  i n t e n t i o n  of 

us ing  it "single-wal led,"  it can always be converted i n t o  t h e  double-walled 

s t r u c t u r e .  

There are two ope ra t ing  cond i t ions  a t  which a n  ins tan taneous  improved 

spark ing  r a t e  can o f t e n  b e  ob ta ined :  
-5 a. h ighe r  p re s su res  (- 3.10 mmHg); normal ope ra t ing  p res su re  is  

- 6  
N 3.10 mmHg. 

b. reduced ope ra t ing  v o l t a g e  e.g.  700 kV; i t  would be very  convenient t o  

cond i t ion  a s h o r t  column a t  800 o r  850 kV r a t h e r  t han  a t  750 kV! 

Corona spray from t h e  column and our measuring dome has  been reduced; bu t  

no t  eliminated: t h i s  spray  as w e l l  as t h e  vacuum equipment caused many hours  

of  ope ra t ion  l o s s .  It was a l s o  found t h a t  an  important  p a r t  ( i f  no t  a l l )  of  

t h e  cathode-current  i s  due t o  corona-current!  

a s e r i o u s  de l ay  i n  our  tes t  program) i s  t h e  n o n - a v a i l a b i l i t y  of  a non-conducting, 

unflammable gene ra to r  b e l t ,  our  p re sen t  b e l t  i s  not  any more r e l i a b l e .  

e x t r a c t o r  feed-through f a i l e d  aga in ,  though w e  i nc reased  t h e  polye thylene  w a l l  

t h i ckness .  

Another problem (which can cause 
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A t e s t  was made t o  lower t h e  p r o t e c t i v e  r e s i s t o r  from 400 kn t o  30 k c  

(upper l i m i t  of  a p r a c t i c a l  f a s t  bouncer system).  

up f o r  r e s i s t o r s  lower than  100 kQ, due t o  damage of t h e  inne r  e l e c t r o d e s .  

Though t h e  lower l i m i t  i s  not  f i xed  y e t ,  t h e r e  i s  no doubt t h a t  t h i s  surge  

r e s i s t o r  w i l l  be l a r g e r  than  150 kn. 

The spark ing  r a t e  w a s  way 

We were a b l e  t o  a c c e l e r a t e  200 mA through t h e  column, due t o  f a i l u r e s  

i n  t h e  power supply u n i t  o f  t h e  so lenoid  t h e  beam could not  be focused i n t o  

t h e  emi t tance  area. 

t h e  vacuum, immediately a f t e r  t h e  column s t r u c t u r e .  

A support  i s  under cons t ruc t ion  t o  mount a t r i p l e t  i n s i d e  

Inspec t ion  of t h e  inne r  s t r u c t u r e  o f  t h e  column showed a few carbon tracks 

on t h e  s l i g h t l y  d i sco lo red  ceramics,  a few a r c i n g  s p o t s  on t h e  corona r i n g s ,  

d i s c o l o r i n g  of t h e  T i  e l e c t r o d e s  and h e a t i n g  e f f e c t s  (blue co lored  s e c t i o n s  

around t h e  a p e r t u r e s )  on t h e  cathode s i d e  of t h e  f i r s t ,  second and fou r th  

e l e c t r o d e  as w e l l  as on t h e  anode s i d e  of  t h e  f i f t h  e l e c t r o d e ;  t h r e e  bad p i t t e d  

s p o t s  were found on t h e  fou r th  e l e c t r o d e ,  two of them caused by t h e  oppos i t e  

sharp  edged screw heads,  which have been removed. 

The upper l a y e r  of t h e  expansion cup (molybdenum) i s  melted by back 

s t reaming e l e c t r o n s ,  o r i g i n a t i n g  from f i e l d  emission (it happens a l s o  wi thout  

beam:) 

p o s s i b i l i t y  of improved cool ing .  

A tungs t en  i n s e r t  w i l l  be t r i e d  ou t ;  i n  a d d i t i o n  w e  w i l l  look i n t o  t h e  

The maximum obta ined  stress of a s i n g l e  s e c t i o n  ceramic-aluminum j o i n t  has  

now been increased  t o  600 p s i ;  a t  t h i s  p re s su re  t h e  ceramic broke; a l l  19 ceramic 

r i n g s  have t o  be u l t r a s o n i c a l l y  checked on even tua l  i n t e r n a l  c racks  o r  vo ids .  

A t h r e e  s e c t i o n  column h a s  been assembled fo l lowing  t h e  f i n a l  g lue ing  

technique.  

column has  been b u i l t .  i n  t h e  exper imenta l  h a l l  of t h e  AGS. 

A l i f e  test  w i l l  s tart  t h i s  week. An assembling area f o r  t h e  second 

The 750 KeV f a s t  emi t tance  d e t e c t o r  has  been b u i l t ,  t h e  a r r i v a l  of t h e  

bellows are, however, delayed f o r  ano the r  two months. 

Only a few ion  source  experiments t o  reduce t h e  l a r g e  ampli tude (50%) 

1-5 Mc plasma o s c i l l a t i o n s  could be c a r r i e d  ou t ,  because p re fe rence  was g iven  

t o  t h e  50 MeV f a s t  emi t tance  d e t e c t o r .  

around t h i s  work. 

Next t i m e  we hope t o  g i v e  more d e t a i l s  

W. Schneider w i l l  l e ave  Brookhaven Nat iona l  Laboratory,  December 31,  1966. 

R. A m a r i  r e p l a c e s  him. 

work over load 

Delays i n  our  scheduled program can be  expected due t o  
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